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INTRODUCTION 
The vi s i on s c reen ing device c ommonly used by mo s t  s c h o o l s  
i s  the far Snel l en Chart . Th is i s  n o rmally admini s tered by 
the s c h o o l  nurse o r  P. E. teacher. Wh ile thi s  dev i ce may be 
effe c t ive in s c reen ing o u t  myopia o r  astigmat i sm ,  i t  fai l s  t o  
take into acc ount a myriad o f  visual vari ables , t he failure o f  
any one of whi c h  may dec rease vi sual performan c e. 
The des ign o f  this proje c t  was a imed at s tandardi zing a 
s c reening tes t that w oul d enc ompass more vari ables than the 
Snel len V i sual Acuity Chart at far . The tes t used in t h i s  
proje c t  included perfo rman ce invo lving s ac c ad i c  f ixat i ons, gro s s  
c onvergence response w i t h  an as s o c i ated ac c om o dat ive response, 
prec i se fixat i on, f ine ac c om o da tive responses , form detec t i on, 
letter rec o gnit i on , as well as d i s t ance refrac t i on .  The test 
used was a dis t ance r o ck test. The a im of thi s  project was n o t  
t o  frac t i on out t he var i o u s  v i sual mechan i sms involved in tne 
distance ro c k  pro cedure , but t o  prov i de n o rmal ized data for i ts 
use. The d i s t ance r o ck i s  "the measuremen t o f  the response t ime 
of the vi sual sys tem t o  s hift from d i s tance to near and back t o  
d i s tance t o  a given d i s c riminatory c r iterim or task . .. 1 The test 
o r i g in ated w i th Dr . Harold l\'I. Haynes and was refined and 
devel oped by Claude S tevens in his sen i o r  thes i s  in 1970. 
The S tevens s tudy es t abl i s hed the d i s tances, l ight ing c ond i·­
t i ons , an d t arget s ,  u s ing S l o an curved an d s t raight let ters. In 
1 
addition to developing the test conditions, he alBo found that 
there was a longer response time for smaller target sizes than 
for the larger, presumably due to finer accomodative and conver­
gence adjustments. 
Performance on larger 20/80 letters was faster than on 
20/25 letters by a significant factor. This held true for 
binocular, monocular and the five inter-letter separation condi­
tions. Naming errors were also fewer on the larger letters than 
on the smaller letters.2 
In 1974 Mann, Martin, and Moore used the distance rock test 
to survey 591 schoolchildren from grades one through s"ix.3 
Normal classroom illumination was used. Children were timed, 
reading a combination of 20/80 and 20/25 letters. A single 
timing for each child, reading both charts in their entirety, 
was recorded. The instructions were modified to be understood 
by each age level. The task was practiced until the examiner 
could be certain that the child understood the test. The child 
then completed the test. Any child wno could not read 20/25 
at near or at far was excluded from the tabulation of data. 
Also, children who could not name the letters were lBft out 
of the data. 
The study found marked differences in response time, varying 
with age and grade. The response time per cycle changed between 
the first and sixth grade. The sixth grade distribution was 
skewed toward higher performance. The distribution for each 
2 _) 
grade level, -in addition, was positively skewed. There were 
extremes in individual response time of 12 seconds to 15  seconds 
per cycle. Both intergrade and intragrade variations were noted. 
The study found that the older the child, the quicker the response. 
Lynn Dubow found that the cycles per minute could be increased 
with training, showing that the distance rock test findings are 
not fixed but are amenable to practice.4 This had been assumed 
by those in visual training for some time. 
Once the data had been obtained it was converted from the 
elapsed time data to cycles per minute. The intergrade vari-
ance vvas found to be nonconsequential when converted. Differ­
ences among test scores from the mean in cycles per minute were 
on an equidistant linear scale but the differences in elapsed 
time scores in seconds were not; The conversion of elapsed time 
scores to scale unit of cycles per minute facilitates comparison 
with other tests, such as accomodative and prism rock tests. It 
was decided that the performance was best described by using 
equal scale units, i.e. cycles per minute. 
Previous testing has shown, then, that performance on the 
distance rock test varies with training, age, and intertarget 
separation. Other variables affecting performance include 
refractive errors and differences in oculomotor skills. These 
oculomotor skills include saccadic fixations, gross and fine 
convergence responses, and gross and fine accomodative responses. 
Also, form detection,letter recognition, and verbal naming responses 
may affect performance. Studies to differentiate the relative 
contribution of these several ?ariables have not been performed. 
3 
PROBLEM 
This study was designed with a twofold purpose. It was 
designed to measure performance on a distance rock test on 
children from grades one through nine. The variables selected 
for study were letter size, 20/80 as compared with 20/25, as 
well as the grade level, age, and sex of the subjects. 
Previous findings suggested that the distance rock test 
could be used as a reliable screening device, if normative 
data were available. The study was designed to gather that 
normative data for each grade level, age, sex ( if sex was found 
to be an important variable ), and also to provide pass/fail 
criteria for the distance rock test. 
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SUBJECTS 
Subje c t s  c ons i s ted 0£ 408 elementary s tudents , grades 
1 through 6, and 225 jun i o r  h igh s tudents, grades 7 through 9. 
Subjec t s  were in at tendance in the Wes t  Linn S c h o o l  Distri c t  
a t  Hal sey , Oregon , and the F o rest Grove Scho o l  Distri c t  at 
Fores t Grove , Oregon . The Wes t  Linn Distri c t  s tudents were 
measured in November of 1976 while t he Fores t Grove s tuden t s  
were meas ured i n  January 0£ 1977. Wes t  L inn studen t s  were part 
of a s c h o o l  screening . Fores t Grove s tuden t s  were spec if i cally 
tes ted for this s tudy . Subjec t s  were excluded if they d i d  n o t  
know the letters of t he alphabet . 
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EQUIPMENT 
The two charts, one for far and one for near, were 
designed for use at 20 feet and 16 inches respectively . 
Letter sizes were photographically reproduced to 20/80 and 
20/25 Snellen acuity sizes. Sloan letters were used at the 
standard letter separations of the Standard Sloan Acuity chart. 
Choice of the target letters was based on a fourth year optom-
r:._ 
etry thesis by Stevens.J 
Both charts consisted of six horizontal lines of 12 letters. 
Rows of 20/80 letters were alternately mixed with the 20/25 
letters. Rows l,J, and 5 were 20/80 while rows 2, 4, and 6 
were 20/25. Both the far and near charts were identical in 
form but consisted of different letters. See Figures 1 and 2. 
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Figure 1 and figure 2 on the preceeding page are reproduc­
tions of the actual charts. They are not reproduced to actual 
scale. The far chart was designed so that letter sizes equaled 
20/80 and 20/25 acuity demand at 20 feet. The far chart's matte 
finish gave maximum contrast between the black letters and the 
white background. This finish also provided minimum glare. 
The letter size for the near chart gave an acuity demand 
of 20/80 and 20/25 at a 16 inch testing distance. The finish 
was similar to the nearpoint Snellen card commonly used in 
nearpoint testing. 
The printing of the charts was done by the Times Li tho-Print 
of Forest Grove, Oregon. 
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PROCEDURE 
The distance chart was mounte d  on a wall 20 feet from a 
school desk. The near chart was positione d 16 inches from the 
subject  by the examiner . 
Each child  was positioned fac ing the distant chart s tanding 
flush against the s chool desk . Distanc e from the subject to  the 
distant chart was 20  feet, plus or minus J inches. The examiner, 
s itting to the s ide of the child, 9 0 degrees  from l ine of s i ght, 
could then po sition the near card at the require d  s ixteen-inch 
distance .  
Instructions: The examiner pointe d  out the distant chart 
and said, "Name the first big l etter on that chart . "  Next, 
pointing to the near chart, "Name the first large letter on 
this card." Again the child was dire cted  to the distant chart 
and asked, "What is the next big letter on the chart? And now 
what is the next big letter on the card?'' The subjec t  would 
alternately name as many letters as nec e ssary until the subje ct 
easily unders to o d  what was require d. If the examiner thought 
the subje c t  understood  the instructions, the examiner would 
say, "Start ing with the first big l etter again, ke ep naming 
the letters back and forth for one minute, until I stop you . 
We want to see  how many you c an read in one minute. When you 
finish with the first row of large letters, s tart the second 
row of large lett ers. Name the letters as quidkly and as 
9 
accurately as possible. Ready, set, begin!" 
When it was demonstrated that the subject understood the 
procedure, a timed run on the large, 20/80 letters was taken. 
Sub j ects were allowed to call letters for one minute; all 
omissions, substitutions, reversals were recorded. When this 
timed run was completed, the subject was retimed for the small 
20/25 letters only. 
The total number of letters read in one minute for each 
letter size was recorded as the gross score. All errors, i.e. 
reversals, omissions, substitutions, repetitions, and reading 
the wrong line of large or small letters, was tallied. This 
error tally was subtracted from the gross score to yield a 
net "compensated" score. 
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ANALYSIS OF RESULTS 
The study illustrated that performance on a distance rock 
test varied with letter size and acuity demand, as well as with 
grade level and age. It also established performance norms for 
each of two distance rock tests for each grade level and sex. 
Table A shows the number of subjects tested by their grade 
level. The smallest "N " for any grade was 58 subjects in the 
second grade. The largest "N" was in the third grade 'Ni th 87 
subjects. The average "N" was 70.8 subjects. 
The mean performance level is recorded for each grade level 
and each distance rock test. It is recorded in cycles per minute. 
The performance level in cycles/minute increased 'Ni th every 
increase in grade level from 9,55 cycles/minute in the first 
grade to 25. 21 cycles/minute in the ninth grade f'or the 20/80 
acuity demand. A similar increase can be seen for the 20/25 
acuity demand. The first grade mean performance level on the 
20/25 distance rock test was 4.79 cycles/minute. The ninth 
grade mean performance level on the 20/25 test was 17.12 cycles/ 
minute. 
'rhe 20/80 distance rock test demonstrated an almost three­
fold increase in task performance from the first to ni nth grade. 
The 20/25 distance rock showed almost a fourfold increase from 
first grade to ninth grade. 
Table A shows the values of the standard deviation and 
variance for each grade level and for each distance rock test. 
The standard deviation and variance increase 'Ai th increasing 
grade level. 
11 
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TABLE A 
20/80 (Cycles/Minute) 
Grade N Mean Standard Variance 
Deviation 
1 66 9.56 
2 58 11 . 78 
J 87 
4 69 
5 6L� 
6 69 
7 78 
8 64 
9 83 
14.71 
15 . 39 
18 . 80 
19.95 
21.26 
23.55 
25.21 
638 Total 
2.53 6.40 
2.93 8 . 57  
3.60 
J.26 10. 64 
3.82 14 . 60 
4.48 20.0J 
5.02 25.23 
4.94 24.45 
4.94 24 . 39 
12 
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20/25 (Cycles/Minute) 
Mean Standard Variance 
Deviation 
4.79 2.23 4-. 97 
6.62 2.12 4 . 50 
8.4J 
10 . 71 2 . 77  7.68 
12.4J J,37 1 1.35 
1 2.70 J.70 13 . 74 
15 .16 4.1 1 16.90 
15.88 4.36 19.00 
17.1 2 4.73 22.41 
F'igure 3 is  a graphical illustration of this  increased 
performance level, in cycles/minute, compared with increas ing 
grade level . 
The almost l inear increase in proficiency on the distance 
rock  tests as grade levels increase is obvious. The slope 
of the best fit l ine equals 1. 79  for the 20/80 distance rock 
test. The best fit l ine has a slope of 1 .55 for the 20/25 
means . 
As shown in figure J ,  the standard deviation increases 
with increasing grade level. The almost parallel slopes of 
both mean l ines illustrates the positive correlation between 
the two tests . 
This chart shows that there is  a difference in performance 
for a visually guided task, the distance rock, for each grade 
level and for each distance rock acuity demand . It demons trates 
that the visual system may very well "develop" with age well 
into early adulthood. 
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Figure 4 is the frequency histogram for the 20/80 distance 
rock performance. The distribution of scores follows a normal 
binomial distribution for each class . The most obvious feature 
of the histograms are the higher scores with the higher grade 
level. 
Figure 4 also demonstrates the increased range of response 
for the higher grades. While the ninth grade mean performance 
level is the highest, there are ninth grade subjects who have 
performance levels equal to some subjects in the first and second 
grades . This suggests that visual development on this test. and 
the development of the visual skills used, can be highly variable 
between subjects . 
The frequency distribution for each grade level on the 
20/25 distance rock test is shown on figure 5. 
This same development is seen for the visual system 
when measured with the 2 0/25 distance rock test. Just as 
for the 20/80 distance rock test the 20/25 mean performance 
level increases with increased grade level. The range of 
performance levels also increases concurrently i'"ii th grade leve1. 
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Figures 6 - 14 on the following pages show the same gen­
eral trends as do the preceeding figures . They also demonstrate 
the increased speed while performing the 20/8 0 distance rock test 
as compared with the 20/25 distance rock test . 
By comparing the males, females, and total subjects of 
each class on each graph, it is evident that the males and females 
were not "visually" different in each grade . 
A cursory examination of the data led us to believe that 
females performed better than males but they were not signifi­
cantly different. While boys' and girls' physical development 
does not occur at an equal rate within each age group, their 
visual "development" is the same regardless of sex . 
The mean performance level for each distance rock test 
varied for each grade . We could not conclude, however, that 
these were radically different tests. Analysis showed that 
intragrade tests showed the same population trends. That is 
to say, the deviation from the normal or mean response level on 
the 20/25 distance rock test was not s�gnificantly different 
from the deviation on the 20/80 distance rock test. 
Table B also shows that each respective test's results 
showed similar intergrade population responses . This held true 
for grades no more than one grade apart. 
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TABLE B 
Values of Statistical Analysis 
INTRAGRADE ! INTER GRADE INTER GRADE 
'-- I 
20/80 vs . 20/25 I 20/80 20/25 
_L __ ________ _______ ____ 
L Grade 1 P(0 . 01) i Grade 1 P(0.01) Grade 1 P{0. 01) i 
P (0. 05 ) I i Grade 2 P( 0.05 ) Grade 2 P(0 . 05 ) I 
L_. l 
Grade 2 P ( 0 . 01 ) Sig j Grade 2 P(0.01) Grade 2 P( 0.01) Sig 
P(0.05) Sig ! Grade J P(0.05) Sig I Grade J P(0.05) Sig 
I I 
Grade 3 P(o. 01) I Grade J P(0 . 01 ) I Grade J P( 0. 01 ) I 
P(0.05) Sig I Grade 
I 
4 P(0.05) Grade 4 P( 0.05 ) 
! l I 
Grade 4 P (0. 01) I Grade 4 P(0.01) Grade 4 P(0.01) 
I 
P(0.05) Sig l Grade 5 P(0 . 05) Sig I Grade 5 P(0.05 )  Sig I i ! 
Grade 5 P(0 . 01) I Grade 5 P(0. 01) ! Grade 5 P(0 . 01 ) 
P(0 . 05) 6 P(0.05) Sig I Grade 6 P( 0. 05 ) 
I 
Grade 
I 
Grade 6 P( 0 . 01) I Grade 6 P (0 . 01) f Grade 6 P(0. 05) 
P ( 0 . 05 ) Sig ! Grade 7 P(0 . 05) l Grade 7 P(0.05) 
I I 
I I 
1 Grade 
I 
Grade 7 P(0.01) 7 P( O.  01 ') I Grade 7 P( O. 0 1 )  
P( 0 . 05 ) I Sig Grade 8 P ( 0 . 01 ) l Grade 8 P(0.05) 
I 
I I 
Grade 8 P(0 . 01) J Grade 8 P(0.01) ! Grade B P(0.01) t I ! 
P ( 0. 05 ) I Grade 9 P(0.01) i Grade 9 P(0.05) 
i i ! I i I r Grade Grade 9 P ( 0 . 01 ) I Grade 9 P(0.01) Sig 9 P(0.05) Sig 
I ' 
P(0. 05 ) ! Grade 1 P(0.05) Sig j Grade 1 P(0,01) Sig 
Sig = Significant 
= Not Significant 
C.8 
The criteria used in accessing relative superior, average, 
or inferior performance are listed on Table C. Average perform­
ance was considered the mean in cycles per minute for each grade. 
Superior performance vvas one standard deviation greater than the 
mean in cycles/minute. Inferior performance was one standard 
deviation below the mean in cycles/minute for each grade. 
This inferior performance level was picked as our referral 
cri terio::1. for both the 20/80 and the 20/25 distance rock tests. 
Table D is a table of the number and percentage of subjects 
who fell into one of four referral criterion categories. 
The referral criteria were as follows: 1. those subjects 
who had visual acuity 20/80 or worse at far or near; 2. those 
subjects who had visual acuity of 20/2 5 or worse at far or near; 
J. those subjects whose performanGe level was one standard 
deviation or more below the mean performance level for their 
grade level on the 20/80 distance rock test; 4. those subjects 
whose performance level was one standard deviation or more below 
the mean performance level for their grade level on the 20/25 
distance rock test. 
Also listed are the numbers and percentages of subjects 
for each grade whose performance level was one standard devia­
tion or more below the mean performance level for their grade 
level for both the 20/80 and 20/25 distance rock tests. 'I'he 
final column is the total numbers and percentages of subjects 
who failed for any one or more of the above reasons. 
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The referral criterion with the lowest referral rate was 
the 20/80 or worse visual acuity. This was not unexpected. 
t"1hat was surprising was that 10% of the total subjects tested 
could not read 20/25 Snellen letters at either near or far. 
Especially surprising was the fact that eighth graders had the 
highest 20/25 visual acuity failure referral rate. The rate 
for the eighth grade was 22% of total subjects. The average 
20/25 visual acuity failure rate for each class was only 10%. 
The referral criterion on the 20/25 rock test referred 
11.5% of the total subjects. The 20/80 rock test referred almost 
15% of the total tested subjects. 180 out of 6J8 subjects, or 
28.2%, were referred by one or more criteria. 
JO 
Grade 
1 
2 
J 
L 
5 
6 
7 
8 
9 
L 
L 
L 
TABLE C 
20/80 (Cycles/Minute) 
- ------------
20/25 (Cycles/Minute) 
Superior Mean Failure Superior Mean Failure 
12.09 9.56 7.03 
14.71 11.78 8.86 
18.Jl 14.71 11.11 
18.65 15.39 12.13 
22.63 18.80 14.08 
19.95 15.47 
26.28 21.26 16.23 
28.49 23.55 18.60 
30.15 25.21 20.27 
Superior= One Standard Deviation 
Failure =One Standard Deviation 
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7.02 4.79 2.56 
8.74 6.62 4.50 
11.41 8.4J 5.44 
12.84 10.71 7.30 
15.80 12.4J 9 .06 
16.40 12.70 9 .00 
19.27 15.16 11.05 
20.24 15. 88 11. 52 
21.86 17.12 12.39 
above the Mean. 
below the Mean 
j 
\ 
\) 
U) 
u 
� � 
(/} 
r::i 
<r: 
� 
� 
�LI 
� 
µ.:i 
� 
I 
'.:) 
1:1 
-=i :'.l'.:1 
� =-i 
Grade 
Failed 20/80 
Visual Acuity 
Failed 20/25 
Visual Acuity 
Below Referral 
Cri te:ion on the 2 0/8 0 dis t2,nce 
roc k  test 
Below Referral 
Cri tenon on the 2 0/25 distance 
rock  test 
Below Referral 
Cri teir ia on both 20/80 and 20/25 
Total number 
referrals based 
on visual acuity 
or performance 
criteri a 
_J ' J 
number 
percent 
number 
percent 
number 
perc ent 
number 
percent 
number 
percent 
number 
percent 
TA BJJE D 
REFERRALS 
I 1 I L; I J I L� I s I 6 I 7 l 8 I 9 ! to t; a2-I I I I 
I 0 I g% I 0 I g% I g% I 1 l 0 f i .  5% I i . 2% I . �% 0% 0% I 1 . 4% 0% 
9 I 4 1J . 6% 6 . 9% 5 5 . 7% 6 8 . 7% J 4 .  7% 6 1 9 I 14 8 . 7% 1 1 . 5% I Z 2% s I 64 0 -1 [: -' 9 . 6 ,1/o .L O .A· 
I 7 I 8 1 0 . 6%\ 1 4% I 
I �% I �0% l 
I I 
I 2 1 2 J% , J . 4% 
1 7 1 6 25 . 7% "' 7  C.% G , ..,1 o 
14 1 6% I s 1 1 r· ! 7 1 1 . 6% 1 s : s% 9% ! I I 
12 I 1 1 I L.% I i i . 5%1 14% 1 6% 
J 2 J . 5% 2 . 9% 
j 
26 I 2 1  2 9 . 8% 1 JO% 
I � .  7% 2. 2 . 6% 
1 9  
I 
1 8  2 9 ' d r, 6 1 ct • 0 /0 I G • ' 70 
1 6  2 0'.7� 
n ( 9% 
C, j 6 . 4% 
20 25 . 651; 
1 1 1 I 1 0 I 9 3 1 7% 1 ? ?'�  I 1 4 .  7% 
I s I 0 1 7 5 1 2 . 5% i o . 8% 1 1 . 4P% 
I � i Lt I � 6  ) • G 4 . 7% h . 8% J . 6% 
24 I J7 . 5% 
I I 1 9  1 1 8 0  
� � 0 01 G 2 • 9% G 8 , G ;o I 
i 
L 
Tables E through M show the compensated scores for each 
distance rock test and each grade . 
The c ompensated score equaled the total number of alter-
nations minus the number o f  errors . An error was a letter 
omitted , repeated , or substituted. An error was als o  a letter 
called out of place from its  normal sequence , that is , the error 
consisted of calling out a far letter , then a near letter , then 
a near letter , then a far letter , etc . instead o f  near , far , 
n e ar , far , for instance . An error was scored if the subj ect 
skipped a line of letters completely and started calling out 
the wrong l ine. 
These errors were subtracted from the total number of 
alternations called within a s ixty- second period . This  score 
was divi ded by two to give the compensated score in cycles per 
minut e .  
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DATA TABLE FOR F IRST GRADE 
Jos eph Gale s  Joseph Gal es Joseph Gal es  
2 ois o 2oi2� 2oiso 2oi22 2 0i8 0 2 oi2.s 
M 9 , 5 3 M 10 5 , 5  F 9 0 
M 7 , 5  6 F 8 . 5 5 F 1 3 J . 5  
M 4 1 iH� * M 8 . 5  5 F 5 O* 
M 11 . 5 3 NI 8 4 F 8 . 5 3 
M 6 2 . 5* M 7 6 F 11 . 5 6 
F 4 . 5 0 . 5*** NI 1 3  5 , 5  F 10 0 
M 8 0 M 7 , 5 3 F 12 . 5  0 
M 11 8 F 6 . 5  3* F 1 11- .  5 1 1  
M 9 , 5 2 iHc NI 2 O* F 11 2 . 5 
M 1 0  2 -ll· -l< M 11 6 . 5  M 7 , 5  0 
F 13 6 . 5 NI 10 2.5 M 12 5 . 5 
M 10 . 5  6 . 5  F 1 2.5 4 M 9 8 . 5  
M 11 3 . 5 F 14 . 5 7 F 10 . 5 7 
F 9 6 . 5 M 10.5 4 NI 9 1 .  5 ''<. -:�-
F 1 1  3 , 5  lVl 7 , 5 0 F 7 6 
M 6 0 -l� M 10 . 5 6 . 5 F 1 1. 5 3 
F 8 . 5  2 . 5 M 1 1  4 . 5 F 7 . 5 8 
F 10 . 5 4 . 5 M 10 5 F 10 . 5  7 
F ,..., 2 . 5 M 11 5 M 13 9 , 5  ( 
I F 7 . 5 6 . 5 F 11 4 . 5 M 12 . 5  6 L F 9 2** 
* Scores greater than one standard deviation below mean of 20/80 onl y .  
*�� Scores greater than one s tandard deviation below mean of 2 0/25 only . 
-1':- * *  Scores greater than one standard deviation below mean of b o th 
20/80 and 20/25 . 
Scores = Cycles/Minute 
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L 
DATA TABLE FOR SECOND GRADE 
Joseph Gales Joseph Gales 
2 0i80 2 ol22 2 ol8 0 2ol22 
F 1 5  8 M 1 2  0 
M 1 1  8 F 1 1  6 
F' 1 5 . 5  7 . 5  M 1 2  6 
F 1 4  8 M 7 6-l� 
lVl 7 . 5  5 .  5�"" M 1 3  8 . 5  
lVl 1 3  0 M 9 7 . 5  
F 6.5 4*** F 1 1  8 
I M 1 3  6 . 5 M 1 2 . 5 5 L 
M 6 . 5 6-1'- M 7 , 5 4 . 5ii· 
F 1 1 . 5 4�·* F 9 J . 5** 
M 1 3  6 F 1 3  7 , 5 
M 14 7 F 1 0 . 5 7 , 5 
F 1 5 . 5  8 F 1 0  8 
F 8 . 5 4.JA-.;r-% M 1 6 . 5 8 
M 1 2  0 M 1 3  8 . 5  
M 1 3  5 , 5 M 1 1 . 5 J • 5�,H� 
M 1 1  6 M 1 3  4 . 5 
M 14 . 5  6 M 9 5 , 5  
L M 1 3 . 5  1 2 . 5 M 12 5 , 5 M 1 1 . 5 4 . 5  M 1 3 . 5 8 
L -lf Scores greater than s tandard deviation one 
I -�} ·% Sc ores greater than one s tandard deviation L.. 
�- ·%* Sc ores greater than one s tandard deviation 
2 0/80 and 2 0/25 . 
Scores = Cycles/Minute 
3 5  
Joseph 
2 ol80 
M 1 0 . 5 
F 1 5  
F 1 0 . 5 
F 1 3 . 5 
F 21  
F 1 1  
F 1 1  
F 9 . 5 
F 9 
M 16 . 5  
F 1 1 . 5 
F 1 5  
NI 1 3 . 5 
F 1 4  
F 1. 3 .  5 
F 8 
F 4 
F 10 . 5 
below mean of 
below mean of 
be l ow mean of 
Gal es 
20i25 
1 c:; -i:-* . ../ 
8 . 5 
J -lf -;; 
8 
1 2 . 5  
J_ 0 
5 
i+ , 5 
() / 
6 
8 
8 
7 , 5  
1 � r::., J_ � � -· 
6 . 5  
4 .  5-l( 
o�:-
5 
20/8 0 
20/25 
both 
only. 
only . 
L 
I 
'--
r 
L_ 
J o s eph Gal e s  
2 0/80 20/25 
F 1 6 . 5 8 
M 22 . 5  1 4 . 5  
F 1 5 . 5 6 . 5 
M J. 1+ . 5 
lVI 1 4· 
M 1 4 . 5  
M 1 3  
NI 1 8 . 5 
M 1J 
M 9 
Ni l 0 
M 14 . 5  
F 11 
IV1 1 1  
F 1 0 . 5 
IVi 1 J 
F 9 
M 9 , 5 
F 1 1L 5 
M 13 
M 1 3  
M · 14 
M 1 5 . 5  
F 1 5 . 5 
JV[ 1 3 
F 1 5 . 5  
F 1 9 . 5 
M 1 3 . 5 
�·; 1 4 .  5 
9 
0 
6 . 5  
1 J  
1 0 
4 . y:- -i:-
O"<-
1 1  
6 . 5  
7 
9�" 
7 
4 ������ 
6 . 5·)f. 
1 1 . 5 
6 
8 
7 
/ r 0 . . :;. 
6� 5 
0 
l+ .  5-i:- -::· 
1 3 . 5  
7 
9 . 5 
DATA TABLE FOR THIRD GRADE 
• 
.J o s eph 
2 0/Bb 
F 1 4  
F l J . 5  
M 1 9 . 5  
F 1 5  
F 1 9  
F 1 L/. 
M 17 
F 1 4 . 5 
F 12 . 5  
F 24 . 5 
F 1 7 . 5  
F 1 2 . 5  
F 15 
F 11 . 5 
F 8 . 5  
r·.1 15  
M 1 2 . 5  
M 2 2  
F 1 6 . 5  
F 8 
F 1 5 . 5 
M 18 . 5  
F 19 
]VJ 1 9  
!Vi 1J 
M 11. 5 
Ivl 1J 
F 1 1  
F 2 1  
Gal e s  
2 0/25 
9 ,  5 '  
0 
1 4 . 5 
r; � f • _,I 
1 1  
7 , 5  
6 
12 . 5  
1 1. 5 
1 2  
i l . 5 
8 
6"� 
8 . 5 
12 . 5  
1 2  
4 , 5�a�:-
5 .  5 
1 0 . 5 
1 2  
7 .. 5 
8 . 5 
J .  5 "" "�-
7 
1 1 . 5 
��--�r S c o r e s  gre at.e r t-i1an one s tandard d e 1.r i-a t i on C e l ov.· 
S c or e s  gre a t e r  than o n e  s t andard deviat i o n  i:: e l c •.-_· 
2 0/8 0 an d 2 0/2 5 . 
S c o r e s  :: Cyc l e s/Niinu te s 
l"i e s t  L i:'m 
2 0/8 0 2 0/25 
1VI 1 1 . 5 
Iv1 1 4 . 5  
F 1 0  
Ni 1 :, . � 
]\� 1 .2 . 5 
l\i 8 .  5 
F . l E  
l\1 1 2 .  5. 
F . 1. )  
r.l 1 o 
F 1 4  
r.: 1 0 . 5 
F 1 7 .  5 
r.; 6 .  s · 
1 0  
1 1 . �  
() 
7 .  5-: :  
1 0  
0 
A ' I •, 
- - ·  
1 1 ::'. 
...... ·-·· . -·· 
1 , -- 2 • : 
c: .' ,/ _;,· " ' 
e -:·:· o'.· 
o �: 7 .  
J. 2. 
--:\ _. . · .... ... 
1 1. . ;  
1 1 . 5  
7 , 5  
Q o · · (1 . . 
m e an 
rne : .. n 
d f  2 0/2 5 
o f  ·oa th 
OTt J.. �V . 
DATA TABLE FOR FOURTH GRADE 
Joseph Gales Joseph Gale s  Echo Sh av. 
20L'.80 20L'.2s 20L'.80 20L'.2s 20L'.80 20L'.2s 
F 1 2 . 5 J->l•* F 1 6 . 5  1 4 . 5 F 1 1  6 I 5 �r� �f * 
F 1 J  8 F 23 , 5  1 2  F 1 .  5 1 3 . 5 
M 21 1 3 . 5 NI 20 8 . 5 M 1 4 . 5  11 
F 1 4  1 2  NI 1 4 . 5  1 2 . 5  M 1 4  9 
F 1 6 . 5  9 , 5 M 15.5 1 1 . 5 lVl 1 ..-; C:, - l • _,I 1J 
F 2 0  1 3 . 5  lVl 1 2 . 5  8 . 5 M 1 5 . 5 1 2  
M 20 0 M 1 7 . 5 1 3 . 5 lVI -1 5 .  5 1 J  
NI 1 J  6 . 5** lVI 1 4  10 F 1 6 . 5 1 3 . 5 
lVl 1 5  8 . 5  F 17 1 0 F 21 1 1 . 5 
M 1 1 .  5 12* M 1 4  1 0  F 2 0  1 2  
F 1 6 . 5  0 lVl 1 9 . 5 1 6 . 5  M 1 1 15 � _,, 
lVl 1 7  6** M 17 1 0 . 5 M 1 9  1 0  
M 5 . 5  O * F 14 . 5  6 ��* M 1 1 . 5 1 J"k 
M 12  10 F 1 5  7 . 5  F 1 8 . 5  1 J-1, 
M 1 2  7 ** F 1 4  8 F 1 �- . 5 6 -JHi 
M 1 7 . 5 1 3 M 1 6  1 3 . 5 M 10 0-l(· 
M 1 8 . 5  1 1  F 1 4 . 5  5 , y B- F 1 6  8 . 5  
M 1 5 . 5  9 . 5  lVl 17 5 . ya F 1 8 10 
lVl 20 10 . 5 lVI 1 J  6 .  5 �r- ��t F 8.5 5 , 5 .;HH(· 
F 1 6 . 5  10 . 5 F 1 2 . 5  14 . 5 
lVl 1 0  1 1  �L M 10 1 0 . 5�:-
lVI 1 4 . 5 0 M 17.5 9 . 5  
F 1 5 . 5  0 M 1 2 . 5  s ·  
F 1 6 . 5  1 3 . 5 M 15.5 7 , 5  
M 15 9 , 5  F 1 9  9 
� .. Scores greater than one standard deviati on below mesn of 2 0/80 onl y .  
�f- 7{� Scores greater than one standard deviation below mean of 20/25 onl y .  
-3$--?��� S cores greater than one standard deviation b el ow mean of both 
20/80 and 20/25. 
Scores = Cycles/Minute 
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DATA TABLE FOR F IFTH GRADE 
Jo s eph Gal e s  
20/80 20/25 
F 13 . 5  1 2 . 5* 
F 19 0 
F 1 6 . 5 6 . yrn 
F 21. 5 13 . 5  
F 15 . 5  1 2  
M 13 12* 
M 14 . 5  19 . 5 * 
M 18 9 
M 2 1  10 
M 2 1  13 
F 1 7 . 5 13 
M 1 7 . 5  0 
M 2 1 .  5 1 3 . 5 
M 15 . 5  14. 5 
M 1 3 . 5 15 . 5* 
L F 17 . 5  10 . 5  F 22 . 5  8 . 5-i<* 
F 24 14 
F 19 . 5  13 . 5 
M 24 1 3  
M 2 2 . 5  9 . 5 
M 2 1  13 . 5  
F 17 . 5 15 
F 1 7 . 5  0 
i F 2 1  10 
L.. F 2 1 . 5 9 
l F 22 . 5  9 , 5 !__ F 2 0 . 5  11 . 5 
M 1 2  8 -?��E-* 
M 19 . 5 13 . 5 
M 2 8  2 1 .  5 
M 17 . 5  12 
M 19 . 5  8 . 5 ** 
* S c ores gre at e r  than one s t an dard deviat i o n  
* "''" S c ores gre a t e r  than one s t andard dev i at i on .:;,# •;{·i� S c o res gre ater than one s t andard dev i a t i on 
and 20/25. 
S c ores = Cycl e s/Minu t e  
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Echo Shaw 
201.'.'.'.80 
M 20 
F 16 . 5 
F 1 8  
M L5 
M 2 1  
M 12 
M 1LJ- . 5 
F 1 6  
F 1 8 . 5 
F 23 . 5  
F 2 1  
F 24 . 5  
F 1 6 . 5  
M 1 2 . 5  
F 1 2 . 5  
M 1 3 . 5 
M 1 6 . 5 
M 1 7  
M2 1 
F 25 
F 1 9 . 5 
F 1 " 5 .J... ) •  
F " "  5 G _) ' 
M 19 
M 18 . 5  
M 10 . 5  
M 1 8  
M 13 . 5 
M 2 3 . 5 
iV1 1 6 . 5 
F 2 5 . 5 
bel ow m e an 
tel ow m e an 
·!') e l  ow m e an 
" oj_� c:. L t:'.__, 
1 1 
1 r. _ c:,  
0 5 / '  
1 4  
1 8 . 5  
7 c; -lHH:· . _, 
1 J . 5 -::-
1 1. 5 
9 , 5 
1 c; 
- _,  
1 1  
1 9 . 5  
1 3 . 5 
1 0 . 5 o:-
6 . _5-iHH(· 
l J .;;-
c:. -;� -�� ../ 
1 3 . 5  
12 . 5  
1 6 .  5 
1 6 , 5 
1 1  ·::-
1 9 
1 4 . 5  
1 0 . 5 
1 1  
1 2  
1 '".:? ·% - _) 
1 5  
1 6 .  5 
2 0 . 5  
0 1"'  :;_ o/E o 
o f  ·- 0 1 " ,...-<'... / c:. :;  
o f  b o t h  
onl y .  
onl v 
20/80 ' 
DATA TABLE FOR S IXTH GRADE 
Joseph Gales  Joseph Gal es Echo Shaw 
20L'.80 20L'.25 20L'.80 20L'.2.'.2 20L'.80 2 0L'.22 
F 1 7  1 3 . 5  F 1 6 . 5  9 F 1 5 . 5 1 5 . 5  
F 23 . 5 1 6 . 5  M 23 . 5 1 .3  F 24 1 0 . 5  
L F 24 7 .  5 �:- * M 2 6  1 2  M 2J 1 4 . 5 
F .3 1  2 2  F 1 9 . 5  4 YH(- l\ll 1 4 . 5  1 0 .  5 -:;-. 
F 1 8 . 5  0 lVI 2 3 . 5 1 .3 . 5 F 21  1 5 . 5  
lVI 21.� . 5 1 7 . 5 F 1 8 . 5 9 F 1 2  1 1 . 5 -:� . 
F 1 8  1 0 F 1 8 . 5 1 0  F 22 1 �-
F 2 2  1 3 . 5 F J i  7 , 5"3H� F 5 , 5 0 -l;· 
iVI 1 7 . 5  1 4 . 5  M 21  0 F 2 0 . 5  1 7  
F 1 9  1 2 . 5 M 24 1 6  F 1 9 . 5  1 6 . 5  
F 20 1 3  M 2 2 . 5 1 7  F 2 6 r. 5  8 -lHi· 
F 21 1 0 . 5  F 1 8  2 2  M 1 9 . 5  1 3  
F .3 Q ?�- F 24 . 5  1 5 . 5  M 21 . 5  9 
F 1 7 . 5  7 . 5** F 1 7  1 3 . 5 F 2 0 . 5  1 5 . 5 
M 1 4 . 5 1 1 . 5 *  M 1 5 . 5 1 2 . 5  F 2 0 . 5  2 3 . 5 
F 2 0 . 5  0 F 20 . 5 1 5 . 5  F 1 5 . 5 :1. 5 L F 0 0 M 1 7  1 0 F 23 1 6  
M 1 7  1 4 F 2 0 . 5 1 5 lVI 21 1 6  
M 2 0 . 5  14 F 1 8  7 y:-�-. l\ll 1 6  1 6  
M 2 1 . 5 1 3 . 5  M 23 . 5  1 7 . 5 
F 27 1 0 . 5  l\ll 1 6 . 5  1 1  
M 1 7  1 6  F 2 3  1 0  
M 2J 1 0  M 1 9 . 5 5 5 -iHi . 
M 1 7  9 . 5  lVI 14 7 -;j· �:·�� 
IV! 24 1 5  
M 1 .3 .  5 6 -l�� ..* 
* Scores greater than one stc..ndard deviati on bel ow m e an of 2 0/8 0 only. 
.._ -:�·�· Scores greater than standard devic.. tion belo-.,.1; of 2 0/25 only . one mean 
L �(-�( ?�· Scores gre ater than one standard deviat i on below mean of both 20/80 and 20/25 . 
Sc ores := Cycles/Minute 
J 9  
lVI 
lVI 
M 
lVI 
!VI 
lVI 
NJ 
M 
M 
iv; 
F 
M 
M 
F 
F 
F 
M 
M 
F 
F 
M 
M 
lVI 
F 
F 
F 
�� 
** 
-)!· -l� *  
DATA TABLE 
Neil Arms trong 
2 0L80 2oi22 
39 23 . 5  
1 5  1 3 . 511· 
2 6  0 
1 3  1 1 . 5* 
1 5 . 5  O*  
32 21 
30  2 0  
2 6  8 . 5** 
2 3  1 7  
23  1 1  
25  1 4  
2 7  1 2 . 5  
1 0 . 5 1 2 "' 
26 . 5  1 8  
2 6 . 5  1 9  
22 . 5  1 7 . 5  
1 7 . 5  1 1  
23 1 5 . 5 
25 . 5  1 8 . 5  
1 4  o-::-
27  22 . 5  
1 3  o�· 
20 . 5  1 7  
1 9  1 Li-
2 6  24 
1 9  1 1  
Scores greater 
Scores greater 
Scores greater 
than 
than 
than 
2 0/80 and 20/25 . 
one 
one 
one 
Scores = Cycles/Minute 
FOR SEVEN TH GRADE 
Neil Arms trong 
20L8 0 20L22 
F 23  1 3  
F 22 1 3  
lVI 25 1 5  
lVI 1 4 . 5  7 *** 
lVI 1 9  7** 
lVI 24 1 5  
lVI 1 8  1 5  
M 2 5 . 5  1 3  
M 22 . 5  1 7 . 5  
F 1 3  O *  
F 21 . 5 1 8 . 5  
M 1 8 . 5 14  
F 1 9 . 5 0 
M 1 4 . 5  O -l� 
M 2 1 . 5 1 5 . 5  
F 25 . 5  1 7 . 5 
M 1 3  1 7 �(-
F 1 8  0 
M 1 6  9 �'*'** 
F 24 . 5  1 6  
lVI 23 1 7 . 5  
F 1 1 . 5  O* 
M 24 . 5  1 9  
M 2 1 . 5 1 2 . 5 
M 1 7  1 1  
M 2 9 . 5  22 . 5  
M 23  1 5  
standard deviation 
standard deviation 
standard deviation 
40 
below 
below 
bel ow 
Neil  Arms trong 
2 oi8 0 20[2.s 
F 
F 
F 
F 
lVI 
NJ 
!VI 
F 
M 
M 
M 
M 
M 
M 
F 
F 
F 
F 
F 
F 
F 
F 
M 
M 
M 
mean 
mean 
mean 
2 2 . 5  
2 3 . 5 
2 7 . 5  
1 6 . 5 
23 . 5  
1 4  
1 7  
21 . 5 
25 . 5  
2 1 . 5 
1 0 . 5  
24 
1 5 . 5 
14 
2 2 . 5  
24 
2 0 . 5  
2J  
2 9  
24 . 5  
') }J, c:, '-' . .  _,) 
1 5 . 5  
1 8 . 5  
2 3  
2'?  
16  
16  
1 9 . 5 
1 5 . 5  
1 5 . 5  
1 8  
1 3 . 5  
1 1  
1 3 . 5 
1 6  
6 �* * i; 
20 . 5  
1 7 .  5 -i: 
5 �(w �� ·�t• 
1 2: .  5 
22 . 5  
14 . 5  
1 6 . 5 
1 4  
1 4  
21  
10  • 5 -ldHl-
1 J  
1 5 
1 6  
of ;:_ o/e o only . 
o f  r o / -. c: L .! '- - ·  onl:y . 
of ·o o th 
'--
; 
-
L 
F 
F 
F 
M 
F 
F 
F 
M 
M 
F 
N e i l  Arms trong 
2 oi80 2 oi22 
1 1  O* 
22 . 5  1 1 ** 
2 7 . 5  0 
25 . 5  2 0 . 5 
28 . 5  14 
24 . 5 0 
1 5  7 *** 
25  8 . 5** 
2 2 . 5  2 0  
2 0  1 ,.., 5 -· ( . 
DATA 
M 2 2  1 4  
M 2 3 . 5  1 4  
F 24 1 6  
F 1 8  1 1 .;HH�-
F 2 0  0 
M 0 0 
F J1  2 2  
F 2 1  1 9 . 5 
M 2 1  1 5 . 5 
F 1 8 . 5 1 4 . 5 
M 1 7 . 5 1 J-l:• 
F 2 9  14 . 5  
lVl 23 0 
-*· S c ore s gre a t e r  than 
���t- S c o r e s  gre ater than 
�;,:.�"-�- S c ores great e r  than 
2 0/8 0 and 2 0/25 . 
TABLE 
one 
one 
one 
S c o r e s  .. Cyc l e s/Minut e 
F OR E I GHTH GRADE 
N e il Arms trong 
2 oi80 2 oi2s 
M 2 0  1 8  
M 1 7 . 5  13 . 5 * 
M 2 7 . 5  2 0 . 5  
F 23 . 5  0 
F 23 1 8 . 5 
F 1 7  O* 
F 1 6 . 5  1 6 * 
F 27 . 5  2J 
F 25 . 5 24 . 5  
F 2 8  14 . 5 
F 2 0 . 5  1 1 . 5 
F 24 l J  
F 23  18  
F 36 . 5  2 .3 
F 24 . 5  9"'* 
F 2 7  1 7 . 5  
M 2 2  1 4  
M 1 4 . 5 O * 
M 24 1 9  
M 29 23 
F 23 . 5 1 6 
F 23 . 5 1 ,s . 5  
M 3 1  1 5 . 5 
s t andard dev i at i on 
s t an dard deviat i on 
s t andard dev i a t i on 
4 1  
b e l ow 
bel ow 
b e l ow 
Ne il Arms trong 
2oi8 0 2oi2s 
M 1 4 . 5  o .;<-
M 2 2 . 5  1 � - .) 
F 2 7 . 5  2 1  
F 23  1 7  
M 2 5 . 5  1 7 . 5  
M 1 8  6*** 
M 2 5  1 0 . 5-i,c* 
F 27 . 5  2 0  
M 1 9 . 5 1 o.;:- -i:-
M 2 8 0 
M 25 . 5  0 
M 26 1 4  
F 2 8  1 2 . 5  
F 20 / 2 1 . 5 
F 1 8  ,.-o �' 
F 2 6 . 5  2 0  
F 2 1 . 5 0 
F 2 1 . 5 1 7  
me an o f  2 0/80 onl y . 
mean o f  2 0/25 onl y .  
m e an o f  bo th 
� 
'---
DATA TABLE FOR N IN TH GRADE 
N e i l  Armstrong 
20/8 0 2 oi22 
M 3 0 . 5  2 1 . 5 
M 28 1 8 
F 26  2 1 . 5 
F 2 5  1 5 . 5  
F 23 . 5  1 0 ,  5 �H< 
F 2 1 . 5 1 5  
F J1 . 5  24 
F 26 1 9  
F 2 1 1 J  
M 20 . 5  1 5 . 5 
M 34 2 1  
F 33 , 5 22  
F 30 23 . 5  
M 28  1 2 . 5 
F 34 25  
F 34 . 5  1 9 . 5 
M 34 24 
M 30 27  
IV! 21 1 6 . 5 
M 26  1 8 . 5 
M 32 . 5  23 
M 27  9 · 5 ** 
IV! 29 . 5  22 . 5  
M 2 3 . 5  1 6  
M 23  1 3 . 5 
M 1 4 . 5  1 6* 
F 2 6 . 5  1 9 . 5  
F 27  1 3 
�< Sc o re s  gre at e r  
?}�� S c o re s  great e r  
than 
than 
i�*�E- S c o r e s  great e r  than 
2 0/80 an d 20/25 . 
on e 
one 
one 
S c o re s  = Cyc l e s/Minut e  
N e il Armstrong 
20/8 0  2 0/2..2 
M 2 1 . 5  1 8  
M 28  0 
M 2 7 . 5  2 1 . 5 
M 1 8 . 5  9. 5 -�** 
M 1 J . 5  O* 
M 2 5 . 5  1 2  
M 1 8  O *  
M 2 5  1 2 . 5  
M 2 0  1 2 .  5�(· 
F 1 9  1 4 . 5 *  
F 2 6 . 5  1 2 . 5 
M 1 9  1 1 . ya-:l-
M 2 5 . 5  1 7  
M 35 2 5 . 5  
M 25 . 5  1 4  
M 2 0 . 5  1 4  
M 27 . 5  1 5  
M 1 5 O *  
M 25 0 
M 26 . 5  24 . 5 
M 23  1 6  
M 2 6  19 . 5 
F 22  22 . 5 
F 2 8 . 5  1 4 . 5  
F 26 . 5 1 5 . 5 
F 36 27 . 5  
F 22 . 5  1 2 . 5  
s t andard dev i ation 
s t an dard deviat i on 
s t andard devia t i on 
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Ne il Arms trong 
20i8 0  2 ol_25 
M 22 . 5  1 8  
M 22  1 9 . 5 
M J O  1 8 . 5 
M 20 . 5  1 1  *�} 
F ,., ,.,, 1 6  L .)  
F ,., 5 r' ,::_, • :J 1 3 . 5  
M 0 0 
M 22 . 5 0 
M "5 i:: t:.. • .-1 2 0  
M 2 5 1 6 . 5 
M 2 2 . 5  1 4 . 5 
M 1 6  7 5 .x. v >• • ·� �\ ·''° 
M J i  2 6 . 5  
M 2 7 . 5  1 8  
M 27  2 0  
IV! 2 1  0 
M 22  1 1  �H< 
M 2 1 . 5 1 5 . 5 
M 21 . 5 1 5 
M 2 7  19 
M 25 . 5  1 5  
M 2 8  2 1 
M 2 9 . 5  1 8 . 5  
M 1 8 . 5 1 O �H�< 
F J O  2 0 . 5  
F 2 3  1 5 . 5 
F 20 . 5 27 . 5  
F 24 . 5  1 2 . 5  
b e l ow mean of 2 0/8 0  onl y .  
bel ow mean o f  2 0/25  onl y .  
bel ow m e an of b o th 
D I S CUS S I ON 
This project acco mplished its objective . I t  did e s tablis h  
reliable normativ e data for th e  d i s t an c e  r o c k  t e s t . Perf o rman c e  
improv e s  in a lin e ar f a s hion with increas e d  grad e  level on this 
t e s t. This indicat e s  that visual efficiency , at le a s t  f o r  a 
distant-to -near rock te s t ,  a s  me asured in cycle s/minute , improves 
with incre asing age. 
As expected ,  the m e an performance level on the 2 0/80 rock 
t e st was high er than the 2 0/25 performance s c o re s . The c o rr e l a ­
t i on o f  paired 2 0/80 and 2 0/25 score s is positiv e but to o low 
to enable one to predict th e performance of one from th e n erform ­
ance score of the other. 
While the correlation was po sitive , tho s e  s ub j e c t s that 
f e l l  below th e 2 0/80 distance ro ck referral c ri t e ri on did n o t  
n o rmal l y  f a l l  b e l ow t h e  ref erral criterion for th e 2 0/25 d i s t an c e  
ro ck. Als o , tho s e  s ubjects who fell be low th e 2 0/25 distan c e 
rock ref erral criterion normally did not f a l l  be low th e 2 0/8 0  
referral criterion . In fac t , only J . 6% of tho s e  te sted f e l l  
bel o w  th e referral crit eria o n  both d i s t an c e ro c k  t e s t s . 
I t  was expected that tho s e  sub j ects who s e  visual acuity 
w a s  po orer than 2 0/25 would do po orly on th e 20/80 d i s t an c e  
rock te st . This was not found to be the c a s e . Th i s  sugge s ts 
th at while visual acuity is a limiting factor in th i s visual 
performance te s t , th ere are o th er very important con siderat i on s . 
4J 
A visual s ys t em c an pro duce n o rmal o r  s upe r i o r  v i sual perf o rm­
anc e  even w i th degrade d proximal imagery . Th e spe c if i c  v i s ual 
fac t o rs involve d in p e rform in g  the d i s t an c e  rock t e s t  were n o t  
d i ff e rent iat e d .  
I t  was e s tabl i sh e d  that t h e  s tan dard deviat ion and the 
mean b o th in c re as e d  with grade l evel . Th i s  in d i c at e s  in cre as e d  
abi l i ty t o  perform o n  the d i s t an c e  rock t e s t  a s  well a s  gre at e r  
variat i on o f  vi sual skills in t h e  higher grade s .  
The s ex o f  the s ub j e c t s  was foun d  unimportan t  as a fac t o r . 
S t at i s t i c al l y , the intragrade performan c e  mean s  f o r  mal e s  an d 
f emal e s  were equal . They s e em t o  perform equally w e l l  on t h i s  
di s tan c e  r o c k  t e s t  a t  e ach grade l ev e l . 
4.4 
SUIVIMARY 
'l'h e  d i s t anc e ro c k  t e s t  i s  a measure of visual performanc e .  
I t  d o e s  n o t  meas ure e i ther the qual i t y  o f  the o p t i c al imagery 
o r  the fus i onal abi l i ty o f  the  b ino cul ar s ys t em . I t  me asure s 
how w e l l  an individual c an p erform a given v i sual l y  gui d e d 
task in a "real " environment . If an ind iv i dual has a r e du c e d  
p e rforman c e  l ev e l , then i t  c an b e  assum e d  that there may v.; e l l  
b e  an o p t ome tri c  probl em . Thi s  optom e tric probl em c o ul d b e  
d e f in e d  a s  a refrac t iv e  erro r ,  a "mo t o r "  dysfun c t i on in the  
v i sual s ys t em , o r  even a de t e c t abl e pathol ogy . 
The d i s tan c e  r o c k  t e s t  for b o th 2 0/8 0 an d 2 0/25 v i sual 
acuity inc o rp o rat e s  some o f  the visual s k i l l s  us e d  in a c l a s s -
ro om environmen t . Th e s e  are r e c ogn i t i on and a verbal respons e 
f o r  l e t t ers at far ( blac kb o ard d i s t anc e ) an d at n e ar ( re ad ing 
d i s t an c e ) . C opying from the b o ard inv o l v e s  fixat i on f i r s t  at 
far and then at n e ar .  Such a task c oul d s ch o l as t i c al l y  han d i c ap 
s om e on e  w i t h  a r e du c e d  d i s tan c e rock p e rf o rman c e  l evel . 
. 
The re are o th e r  vi sual motor fun c t i on s  involve d b e s i d e s  
f i xat i on in a d i s tan c e  r o c k  t e s t . The s e  inc lude ac c urat e a c c omo -
dativ e  respon s e  and c onvergen c e  respon s e s , as w e l l  as c omp e n s a t i on 
f o r  vert i c al and/or cyc l o tors i onal o cu l ar respon s e s . Th e r e  i s  
a n e e d  f o r  further s tu dy f o cu s ing on the s e  o ther variabl e s . 
The d i s tanc e ro c k  t e s t s us ing b o th 20/25 and 2 0/80 vi sual 
acu i ty deman ds c oul d be c ompared w i th O . E . P .  c a s e  typ ing , norma-
t iv e  s c oring anal y s i s , an d/o r  graphi c al an al y s i s . The d i s t :3.::l C 0?  
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r o c k  t e s ts c oul d be c ompar e d  w i th var i o u s  types o f  squ in t  c as e s . 
Mon o cular r o c k  t e s t  r e sul t s  c ou l d  be s tu d i e d  and evaluat e d  in 
c ompar i s on w i th bino cular ro ck t e st resul t s . N o rmal r e spon s e s  
o n  the d i s t an c e  r o c k  t e s t  c oul d b e  c ompare d w i th r e sul t s  o f  
s ub j e c t s  w i t h  indu c e d  mo tor o r  s en s o ry probl ems . That is  t o  
s ay ,  plus l en s e s  c oul d b e  u s e d  t o  s imul at e myop i a  and minu s 
l en s e s  t o  s imulat e hyp e ro p i a . Bas e - in and bas e - ou t  prisms 
c o ul d be u s e d  to s imul ate a h e terophori a ,  and v e rt i c al pri sms 
to s imul ate a v ert i c al pho r i a . Sub j e c t s  with d i agn o s e d , un t r e at e d  
refrac t iv e  e rrors c oul d b e  c ompared w i th emne trope s . 
The s e  s tudi e s  inv o lving r e spon s e s  on the d i s tan c e  r o c k  
t e s t  woul d enabl e u s  t o  i dent i fy t h e s e  vari ous v i sual probl ems . 
Wi th the re sul t s  o f  this  and further d i s tan c e  r o c k  t e s t  s tud i e s , 
the rock t e s t  c oul d be u s e d  as a s cho o l  s c re ening d ev i c e ,  an d 
an armed f o rc e s  s c r e en ing devi c e , o r  even a pre - re frac t i on t e s t ing 
devi c e . Already i t  c an b e  u s e d  to evaluate a given opt ome t r i c  
therapy , e ither a s p e c t ac l e  pres cript i on o r  v i s ual training . 
Addi t i onal s tudi e s  shoul d provi d e  normative data f o r  t en t h  
graders an d o n  through c o l l ege l ev el s . Stud i e s  of p o s t  ac ademic  
a dul ts , prepresbyope s ,  and pre s byop e s  c oul d be valuabl e .  Degrada­
t i on o f  p e rforman c e  w i th l o s s  o f  ac como dative ampl i tude , w h e ther 
c o rre c t e d  or unc o rr e c t e d , woul d be a valuabl e d i agn o s t i c  t o o l , 
as well as a p o s s ibl e pre s c rip t i on progno s t i c at o r . 
On e o b s e rvat i on made during the t e s t ing vms that sub j e c t s  
who respon d e d by c al l ing a far an d n e ar l e t ter a s  one re spo:-i s e  
4 6  
had a higher performance level on both distance rock tests. 
Instead of calling out a ( near ) , b ( far ) , c (near ) ,  d ( far ) , 
e ( near ) , etc. they would respond with paired response s , i. e .  
ab ( near-far ) ,  cd ( near- far ) ,  ef ( near-far ) ,  etc . 
Another interesting observation was the frustration a1'"!. d 
fatigue evidently experienced by some of the children. A 
preliminary study had third grade students read the entire 
three lines of both charts alternately far and near . The entire 
process sometimes took 5 to 7 minutes to read 1 2 0 l etters alter-
nately far and near . Some students had no troubl e  reading the 
entire chart. Other students would become frustrated , angry , 
and even quit the task. This fatigue threshol d may be an item 
for study. 
The subj ect t s  losing his place on the charts was n o t un c ommon 
on either the 2 0/25 or the 20/80 test. It was more common in 
the lower grades than the upper grades. The most common spot 
for a sub j ect to "lose his place " was in the center of the 
middle 2 0/25 line. Subjects would cou;:-it backwards on either 
the near or far chart , whichever he was sure of , then c o un t  
the letters on the confused chart to regain his place . 
The ability to accurately predict where the eyes should 
fixate , in order to avoid confusion , might be an integral part 
of efficient reading. It was also noticed that high- s c oring 
individuals often missed a far and a near letter simultaneousl y .  
This caused no confusion and the indiv idual subj ect continue d  
w ithout being aware of missing any of the l e tt e r s . 
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Thi s  abi l i ty to accurat e l y  f ixat e  at near or at far w i thout 
c onfusion w i thin a c ompl ex s t imul ous array w oul d be a valuabl e 
v isual skill t o  p o s s e s s  in any v i sually gu i d e d  t ask . V i sual l y  
gu i d e d  task s from reading to h o c key demand ac curat e fixat i on . 
The abi l i ty t o  pre di c t  whe th e r  o r  no t a subje c t  has the skill 
f o r  ac curate f ixat i on woul d be invaluabl e in as s e s s ing abi l i ty 
to fun c t i on at a given visually gui ded t as k . Comp aring the 
dis t an c e  ro ck t e s t  w i t h  eye movement r e c o rdings an d  p o int ing 
t asks c oul d give that info rmat i on . 
The p o s s ibil i t i e s  of the d i s t an c e  r o c k  t e s t  are many an d 
vari e d . Thi s  s tudy has only begun to develop the p o s s i bil i t i e s  
o f  the di s t an c e  rock t e s t . It i s  our hope that fur th e r  s tu d i e s  
i n  this are a w i l l  s o on be ini t i a t e d .  
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